The patient returned the following day, reporting an inability to urinate. A urinary catheter was placed; the urine was clear and yellow. A renal ultrasound study revealed normal kidneys without ureteral dilatation. The patient's urinary retention was thought to be due to opioid use for chronic low back pain. The urology service was consulted, and the patient was discharged home with an indwelling urinary catheter and a prescription for oral doxazosin. Treatment with gatifloxacin was continued, and a urology appointment was scheduled for the following week.
This patient now has urinary retention. One wonders whether he had this condition to a lesser degree before the onset of symptoms. If so, it may have predisposed him to a urinary tract infection. However, the normal appearance of his kidneys on the ultrasound study is inconsistent with long-standing obstruction. I wonder whether he has an enlarged prostate as a result of hypertrophy -which would be unusual, given his age -or whether an infectious process is causing both obstructive symptoms and pyuria.
The patient continued to have fever and suprapubic pain and returned 3 days later. Computed tomography (CT) of the abdomen and pelvis revealed an abscess, 3.0 by 3.4 cm, in the right portion of the prostate gland (Fig. 1) . In addition, in the normal location of the spleen, contrast-enhanced CT showed a 4-cm soft-tissue density that was thought to be a hypoplastic or accessory spleen. The liver appeared normal. The patient was admitted to the urology service with a diagnosis of prostatitis complicated by a prostatic abscess. The choice of antibiotic coverage must address this wide spectrum of possible infecting organisms and the extent to which antimicrobial agents are delivered to the prostate. The patient is probably still febrile because the abscess has not been drained, but it is possible that organisms in the abscess are not susceptible to gatifloxacin. I would add vancomycin to ensure that S. aureus is covered and would then drain the abscess.
Building a Diagnosis from the Ground Up
On admission, the patient reported new pruritic lesions on his arms, face, and trunk and pain in his right ankle. He said he had no chest pain, dyspnea, or vomiting. His history included hypertension, chronic low back pain, and hepatitis C infection for which he had not sought treatment. The patient worked as a long-distance bus driver. His normal routes were through the midwestern and northeastern United States, including trips to New York City, where he stayed in low-cost dormitories, which he described as crowded and dirty. He did not smoke cigarettes. He reported a history of alcohol and cocaine abuse but had not used these substances for more than a decade. He also reported intravenous heroin use 25 years earlier, with no intravenous drug use since that time. He was in a monogamous heterosexual relationship, with prior unprotected heterosexual contacts. He reported no homosexual activity and said he had had a negative test for infection with the human immunodeficiency virus (HIV) "years ago."
His temperature was 37.9°C, heart rate 108, respiratory rate 18, blood pressure 124/82 mm Hg, and oxygen saturation 96% while he was breathing ambient air. The lungs were clear on auscultation. A cardiac examination revealed tachycardia; no murmur was present. The patient's abdomen was not tender on palpation. He had multiple cutaneous pustules and nodules, some with central ulceration, on his arms, trunk, face, and legs (Fig.  2) ; the lesions were slightly tender on palpation. An ulcerated nodule was present on his left palm. His right ankle had minimal swelling, no erythema, and normal range of motion. A rectal examination revealed a tender, boggy prostate. The results of the rest of his examination were normal.
What could explain multiple nodular and pustular skin lesions, a prostatic abscess, mild fever, and perhaps monoarticular joint involvement? S. aureus bacteremia could lead to all of these findings; however, if this patient had had staphylococcal bacteremia for this length of time, one would expect him to be sicker. Another possibility is Neisseria gonorrhoeae. However, the skin lesions resulting from infection with this organism are generally tiny and pustular on an erythematous base and prominent over extensor surfaces; in addition, this organism is rarely associated with a prostatic abscess.
Several environmental fungi infect the skin, joints, and prostate. The initial site of infection is almost always pulmonary, but the pulmonary in- fection is often silent or brushed aside as a flulike illness. The appearance of skin lesions may be the first sign of infection noted by the patient. Specifically, Blastomyces dermatitidis, Coccidioides immitis, and Cryptococcus neoformans all cause skin lesions similar to those seen in this patient, and prostatic involvement has been noted with all three. The patient's travel history is helpful. Since he does not report traveling to the Southwest, coccidioidomycosis is unlikely. B. dermatitidis is found in the Mississippi River Valley, extending up into the north-central states and southern mid-Canada, an area frequented by this patient. The skin lesions are similar to those noted on this patient, and the genitourinary tract is the second most common nonpulmonary site of involvement after skin. The skin manifestations of cryptococcosis include ulcers, cellulitis, nodules, pustules, and lesions with the appearance of molluscum. A specific point source is rarely documented, but exposure is common in urban areas such as New York City. The patient has probably been exposed to Histoplasma capsulatum during his travels in the midwestern United States, but the skin lesions are not typical and the prostate is rarely infected with H. capsulatum. Although tuberculosis would be an unlikely cause of these findings without other, more typical manifestations, I would include it in the differential diagnosis. The patient may have been exposed to Mycobacterium tuberculosis in the rundown dormitories where he reported staying. Secondary syphilis can also have a variety of skin manifestations, including lesions on the palms and soles, but it is unlikely to account for all the clinical findings in this case.
The white-cell count was 19,200 per cubic millimeter, with 72% polymorphonuclear cells, 18% lymphocytes, 7% monocytes, 2% eosinophils, and 1% basophils. The hematocrit was 36.9%, and the platelet count was 462,000 per cubic millimeter. The serum creatinine level was 0.7 mg per deciliter (61.9 μmol per liter), and electrolyte levels and liver-function tests were normal. A urine culture from 6 days before admission grew fewer than 10,000 colony-forming units of normal urogenital flora. Repeat urine and blood cultures were sent at the time of admission. A chest radiograph was not obtained on admission.
The culture result helps rule out a typical urinary tract infection as the cause of the patient's presenting symptoms. Leukocytosis always raises the possibility of a bacterial infection, but it does not rule out an acute fungal infection. A chest radiograph is warranted to determine whether the disseminated infection in this patient has a primary pulmonary source, although the absence of an identifiable infiltrate on a chest radiograph would not rule out pulmonary disease. Biopsy of one of the cutaneous lesions may be diagnostic. increased to 27,000 per cubic millimeter, and he had persistent fever, with a peak temperature of 38.8°C. Treatment with vancomycin was restarted. The patient refused HIV testing.
The culture results are not helpful, since coagulasenegative staphylococci are likely contaminants and do not explain the clinical findings. The purulent material from the prostatic abscess may not have yielded a pathogen because it was obtained after antibiotic therapy had been initiated or because the material was plated on mediums that are likely to grow bacterial pathogens. It is unfortunate that fungal stains and cultures were apparently not requested. The findings in the aspirate from the ankle are not consistent with septic arthritis, but osteomyelitis of the tibia or fibula adjacent to the ankle joint could be causing the patient's ankle pain.
Is there one diagnosis that could explain these findings? I come back to fungal infections because they have not been ruled out. Blastomycosis remains the primary concern for two reasons: B. dermatitidis will not grow on standard mediums, and of the possible diagnoses, it is most likely to account for all the symptoms and signs noted. Given the risk factors for HIV infection, cryptococcus may be the causative organism, but it grows readily on blood agar, which is used routinely to culture bacteria. As noted, histoplasmosis is not usually manifested as the constellation of findings seen in this patient.
The patient was transferred to the medical service. He had a temperature of 40.0°C, a heart rate of 120 per minute, and an oxygen saturation of 88% while breathing ambient air. Lung examination revealed dry rales bilaterally. A chest radiograph showed a diffuse reticulonodular pattern (Fig. 3A) . Chest CT showed diffuse reticulonodular infiltrates (Fig. 3B) , with dominance of the pattern in the upper lobes, a 2.7 cm lesion in the right lower lobe, and mediastinal lymphadenopathy. A dermatology consultant performed a tissue biopsy of a representative skin lesion and requested bacterial and fungal stains and cultures of the specimen.
Given these findings, is blastomycosis still a tenable diagnosis? I still consider it the most likely diagnosis, but I am not as confident as I was earlier. Diffuse reticulonodular infiltrates have been described in patients with blastomycosis, but they are not typical. Cryptococcosis can be manifested as diffuse reticulonodular infiltrates, but it appears mostly in patients with the acquired immunodeficiency syndrome. The findings on chest radiography and CT are most typical of those seen with histoplasmosis; in addition, several types of skin lesions have been noted in association with disseminated histoplasmosis. Prostatic involvement is unusual with histoplasmosis, but it may occur. The results of the skin biopsy are crucial to determine the cause of this patient's illness.
Over the next 24 hours, the patient's oxygen requirement increased, with a nasal flow of 4 liters per minute required to maintain an oxygen saturation greater than 90%. He remained febrile, and his white-cell count increased to 31,400 per cubic millimeter, with 75% polymorphonuclear cells. The patient agreed to HIV testing, which was negative. The following day, he was transferred to the intensive care unit because of worsening hypoxemia. Antibiotic therapy was continued, and empirical therapy with amphotericin B was initiated. Within 12 hours after the transfer, the patient required intubation and ventilatory support to maintain adequate oxygenation. The results of physical examination remained unchanged.
Given this turn of events, the addition of amphotericin B is appropriate. Acute progression of pulmonary disease and development of the acute respiratory distress syndrome (ARDS) can occur with blastomycosis as well as several other endemic mycoses. Most patients who have ARDS in the course of blastomycosis are not immunocompromised, and many, like this patient, were healthy before the onset of infection. The possibility of a superimposed bacterial nosocomial infection should also be considered, and cultures of blood and urine should be obtained again. However, all of the patient's findings can be explained by progression of disseminated blastomycosis.
Two days after the patient's transfer to the intensive care unit, the skin-biopsy specimens were found to contain suppurative granulomas that contained yeast forms with broad-based budding, which is consistent with the presence of B. dermatitidis (Fig. 4) . Repeat bacterial cultures of urine and blood were negative. ARDS developed, and the patient required neuromuscular paralysis because of very high peak airway pressures. He was treated with activated protein C for multisystem organ failure and severe septic shock. The patient remained hypoxemic, and he died on hospital day 18, after cardiac arrest with pulseless electrical activity, which was thought to be due to the profound hypoxemia. An autopsy confirmed the diagnosis of blastomycosis; B. dermatitidis was grown from one of the skin lesions and was identified in the prostate. No evidence of another infectious process was found.
C om men ta r y B. dermatitidis is a dimorphic fungus that is endemic in large areas of North America, including the southeastern and south-central states, midwestern states, and midwestern Canadian provinces (Fig. 5) . 1 Its primary natural habitat is thought to be moist soil in wooded areas, particularly areas that are rich with decaying vegetation, close to water, or characterized by high humidity. 2 Human infection most commonly results from inhalation of the conidia of B. dermatitidis. Acute pulmonary infection is often asymptomatic, or it may be misdiagnosed as a viral syndrome because of the nonspecific symptoms of fever, myalgias, and cough. Air-space infiltrates are the most common finding on chest radiographic studies. 3 Most cases of blastomycosis are diagnosed after manifestations of chronic infection have appeared. The skin is the most common site of extrapulmonary disease, and skin lesions can include papulopustular, ulcerative, and subcutaneous nodules. Purulent drainage frequently yields visible yeast forms on microscopical examination. 1 Bone and joint infection and genitourinary tract involvement with B. dermatitidis are also common. Genitourinary disease occurs in 20 to 30% of men with B. dermatitidis infection and primarily involves the prostate and epididymis. 4 It is well established that fulminant respiratory failure can occur in previously healthy patients, and when it does occur, the mortality rate is more than 50%. 5 Although the pathogenesis of severe pulmonary disease is unknown, some cases have been attributed to inhalation of massive numbers of conidia, which overwhelm the host response. In the case of patients, like ours, who present initially with extrapulmo- nary manifestations of disseminated blastomycosis, the host inflammatory response to B. dermatitidis may underlie the development of ARDS.
As compared with other endemic mycoses, B. dermatitidis is uncommonly reported as an opportunistic pathogen. The clinical course tends to be more aggressive in immunocompromised hosts than in those who are not immunocompromised, and most deaths occur during the first few weeks of the disease. 6 Hyposplenism is not a known risk factor for blastomycosis.
Diagnosis of blastomycosis can be made by microscopical examination of exudates, sputum, or tissue; growth of the organism in culture provides a definitive diagnosis. 7 Assays for antibodies to B. dermatitidis are not helpful, given the possibility of both false negative and false positive results, as well as cross-reactions with other fungi, especially H. capsulatum. A urinary enzyme immunoassay for B. dermatitidis antigen has recently been approved, but its diagnostic role remains uncertain. 8 For patients with mild to moderate infection, treatment with itraconazole should be initiated.
Amphotericin B should be used in immunocompromised patients and those with life-threatening disease or central nervous system involvment. 9 Our discussant considered the diagnosis of blastomycosis relatively early. Initial clues were the involvement of the genitourinary tract and skin, coupled with the patient's travel through areas in which B. dermatitidis is endemic. Additional clues included the monoarticular joint involvement and unrevealing bacterial cultures. The extent of pulmonary disease led the discussant to reconsider other pathogens, but blastomycosis remained high on her list of possible diagnoses. Ultimately, the correct diagnosis was reached by building from the ground up, one clue at a time.
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